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研究成果の概要（和文）：本研究では、ラマン分光法を基盤とした非染色・非標識・非破壊・非侵襲 分子イメ
ージング法を用いることで、褐色脂肪細胞の生きたまま、そのままの状態を可視化し、その特殊な脂質代謝過程




研究成果の概要（英文）： Brown adipose tissue (BAT) has a unique feature of non-shivering heat 
production. It is important in particular for newborns to avoid hypothermia. It was believed so far 
that most of BAT disappear as infants grow up. However, recent study has shown that BAT still exist 
even in adults. However, detailed metabolic processes are not fully understood. Here, we studied 
brown adipocytes in vitro using ultrabroadband multiplex coherent anti-Stokes Raman scattering 
(CARS) microspectroscopy. We observed characteristic vibrational bands with different vibrational 
contrast. The images of the vibrational bands at 2845, 1440, and 1298 cm-1 mainly show lipid 
localization. In particular, the images of the vibrational bands at 3010, 1650, and 1261 cm-1 show 
unsaturated lipid localization. The CARS imaging of unsaturated lipids are also investigated with 































































や 第 二 高 調 波 発 生 (second harmonic 
generation; SHG)イメージング、及び第三高
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